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From June 1992 to December 1996, we performed laparoscopic evaluation for 28 non-
palpable testes in 22 patients (1-21, median 3 years old).
The location of 28 testes were divided into 4 categories according to the classification
by Malone et al.: canalicular in 17 testes, just canalicular in 2, abdominal in 7, and
absent in 2. Two-stage Fowler-Stephens orchiopexy was performed in 3 abdominal
testes and planned two-stage orchiopexy was performed in one abdominal testis, while
one-stage standard orchiopexy was performed in 10 testes (canalicular 5, just canalicular
2, and abdominal 3). In 10 of 17 canalicular testes no testicular element was found on
histological examination of the excised remnant tissue. In two completely absent testicu-
lar structures, as verified by vanishing spermatic vessels, no further exploration was
done after laparoscopy. There was one complication in this series: jejunal injury which
needed oversewing, otherwise there was no postoperative sequela in all cases.
Laparoscopic evaluation in patients with nonpalpable testes gives us precise informa-
tion as to the existence and location of the testicle which is helpful in determining
subsequent appropriate procedure and avoiding unnecessary abdominal exploration.
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INTRODUCTION
Nonpalpable testes account for 13-43% of all
cases of cryptorchidism, the average being 20%
[1]. Many reports on the use of laparoscopy in
nonpalpable testes have been published, and it
has been demonstrated to be the most reliable,
safe and effective procedure in the evaluation of
nonpalpable testes [2-11]. The principal goal of
laparoscopy in nonpalpable testes is to provide
information regarding testicular presence and
location to facilitate the most appropriate surgical
approach [8]. Accurate laparoscopic assessment
and localization of testis could obviate further
surgical exploration in cases oftesticular absence or
vanishing testis syndrome [9]. Herein, we describe
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our experience to clarify the usefulness of laparo-
scopy in the diagnosis and management of non-
palpable testes.
MATERIALS AND METHODS
Between June 1992 and December 1996, 28 non-
palpable testes in 22 patients were evaluated by
laparoscopy. Patient age ranged from to 21
(median 3) years old. Six patients had bilateral
nonpalpable testes and 16 patients had unilateral
nonpalpable testis. Of the unilateral nonpalpable
testes, 11 were on the left side and 5 were on the
right side. Laparoscopy was indicated when a tes-
tis was physically nonpalpable and not detected
on ultrasonographic examination in the inguinal
region.
Laparoscopy was performed under general
anesthesia. Each patient was reexamined whether
the testes were palpable after induction of general
anesthesia. During the laparoscopic procedure
the bladder drainage by urethral catheterization
was the rule. In the initial 3 cases, we used a
Veress needle to insufflate the abdomen, but now
this had been changed to an open method for
avoiding an insufficient insufflation and penetra-
tion of a viscus or major blood vessels. A small
infraumbilical skin incision was made and perito-
neum was opened. Through this incision a 5 or
10mm sized trocar was certainly and safely intro-
duced into the peritoneal cavity and pneumo-
peritoneum was created using carbon dioxide with
about 8mmHg of intra-abdominal pressure. The
telescope system was inserted into the peritoneal
cavity via the trocar. The patient was postured in
the Trendelenburg position in most of the cases.
The internal ring on the affected side was
found first through the laparoscope. In accordance
with the classification by Malone and Guiney [3],
we divided 28 nonpalpable testes into 4 categories
(Fig. 1).
FIGURE Laparoscopic findings of nonpalpable testes: (a) canalicular (left side), (b) just canalicular (left side), (c) abdominal
(right side) and (d) absent (left side) (arrowhead indicates the internal inguinal ring; thick arrow, gonadal vessels; and thin arrow,
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Canalicular: Normal-sized vas deferens and
gonadal vessels are seen entering the canal
through the internal ring. The testis is not
visible and its existence is uncertain.
Just canalicular: The testis lies with its lower
pole just touching or partially entering the
internal ring. Vas and vessels are seen.
Abdominal: The testis lies clearly within the
abdomen at a distance usually of 1-3 cm from
the internal ring.
Absent or atrophic: A normal vas is seen but the
vessels are either absent or visibly hypoplastic.
After establishing the diagnosis by laparo-
scopy, a therapeutic operation such as open ingu-
inal orchiopexy or laparoscopic surgery is
performed in the same session.
At the laparoscopic surgical manipulation, two
additional trocars were inserted and dissecting
forceps and end clips were introduced via these
trocars.
RESULTS
Laparoscopy was technically successful in all of
the 28 nonpalpable testes. Location of the 28
nonpalpable testes and subsequent managements
are shown in Table I. Of all 28 nonpalpable
testes, 17 were canalicular testes. In all these
canalicular testes, exploration of the inguinal
canal were performed. Five were fixed to dartos
pouch of the ipsilateral scrotum as a standard
manner and the other 12 absolutely small testes
and testicular nubbins were removed. Histological
TABLE Location of testes and subsequent management
Type Orchiectomy Orchiopexy No surgery Total
Canalicular 12 5 17
Just canalicular 2 2
Abdominal 6 7
Absent 2 2
Total 12 13 3 28
*First stage of Fowler-Stephens orchiopexy was performed in 3 cases.
Standard orchiopexy was performed 12 months later.
examination of these 12 testicular nubbins re-
vealed structure of seminiferous tubules in only 2
specimens and no testicular tissue in 10 nubbins.
Internal inguinal ring was closed in 16 cases of
these canalicular testes and internal inguinal ring
and processus vaginalis was patent only in case.
In 2 ’just canalicular’ testes internal inguinal ring
was also patent and standard orchiopexy was
successfully performed. In our series 7 testes were
located in the abdominal cavity. In 3 of these
abdominal testes, standard orchiopexy could be
performed. In one abdominal testis, laparoscopy
demonstrated that the testicular vessels were too
short to pull out the testis in scrotum. No further
open exploration was done at that time for plan-
ning the testicular autotransplantation using
microvascular technique later [12]. The testicular
vessels were resultantly long enough to perform
standard orchiopexy at the staged operation in
this case. Other 3 abdominal testes were also
located far from the internal inguinal ring and
their testicular vessels were apparently short so
that the testicular vessels were clipped under
laparoscopy as the first stage operation of two-
stage Fowler-Stephens orchiopexy (Fig. 2). The
patients successfully underwent the second stage
operation of two-stage Fowler-Stephens orchio-
pexy 6 months later. Two were absent and no
further open exploration was done.
There was one complication in this series.
When the peritoneum was opened, the jejunum
was inadvertently injured. The jejunum was
needed oversewing and a nasogastric tube was
placed for 5 days. There was no more complica-
tion and this patient discharged at 10th hospital
day after the operation while other patients were
hospitalized for several days after the operation.
DISCUSSION
Nonpalpable testis requires several aspects of
diagnostic and therapeutic consideration. Many
methods for detection of the nonpalpable testis
have been described, including ultrasonography72 T. KOYAMA et al.
FIGURE 2 The case of bilateral abdominal testes. First stage of Fowler-Stephens orchiopexy was completed (gonadal vessels
were clipped under laparoscope).
(US), computed tomography (CT), magnetic
resonance imaging (MRI) and angiography
[13-16] although none has been widely accepted
as reliable examination. US avoids the use of ioniz-
ing radiation, permits evaluation without sedation,
and is not expensive. However, it can identify
only larger testes located in the inguinal canal
which are at juxtavesical position. With CT, the
testes are easily identified if they are located
beneath the inguinal canal, but it emits radiation
and it is difficult to perform in the young children
because of long scanning time and the need for
sedation. MRI may be useful to document the
location of testis, but it is expensive and is also
difficult to perform in the young children. Angi-
ography is technically difficult and invasive pro-
cedures in the young children. All these imaging
procedures are limiting and if the testes are not
identified by these procedures, the exploration of
the inguinal canal and abdominal cavity is resul-
tantly necessary.
The laparoscopy, which only takes about
15 min, has the advantage of more accurate diag-
nostic modality for detection of dislocated testes
or proving their absence through a fine-vision
optical lens. Diagnostic laparoscopic procedure
could also let us determine the subsequent appro-
priate management for the testes. Subsequent
surgical management according to the laparoscopic
findings can be decided as shown in Table II.
Unnecessary surgical exploration can be avoided
in absent cases, and alternative procedures can
be selected in abdominal cases.
If the abdominal testis is found close to the
internal inguinal ring and its testicular vessel is
long enough, standard orchiopexy is indicated in
the same session. If the testis is located far from
the internal inguinal ring and its testicular vessel
is short, another complicated procedure should
be selected. In these cases, not only two-stage
orchiopexy [17] but also one-stage [18] or two-
stage Fowler-Stephens orchiopexy [19,20] andLAPAROSCOPY FOR THE NONPALPABLE TESTIS 73
TABLE II Algorithm for management of nonpalpable testis
nonpalpable testis
canalicular
aparoscop
just canalicular
inguinal exploration
vanishing testis
testis atrophic located
orchiectomy
or orchiopexy orchiopexy
excision
palpable
under anesthesia
abdominal
sulficient
length of
vas/vessels
orchiopexy
bsent/atro
no further exploration or
laparoscopic excision
shod vessels
alternative
procedures
autotransplant with microvascular technique [12]
can be preferable to perform. Recently, therapeu-
tic laparoscopic procedures have been applied to
nonpalpable testes including laparoscopic orch-
iectomy, laparoscopic assisted orchiopexy and
first stage and second stage of Fowler-Stephens
orchiopexy [7,21-23]. So far, there is no universal
opinion to account these additional procedures
as standard technique for nonpalpable testes be-
cause they are more complicated and require
long operation time.
In conclusion, laparoscopic evaluation in
patients with nonpalpable testes gives us precise
information as to the existence and location of
the testicle, which is helpful in determining sub-
sequent appropriate procedure and avoiding
unnecessary abdominal exploration even in our
small experience. Although laparoscopy is less
invasive procedure, meticulous care must be
taken to avoid inherent complications to the ali-
mentary system.
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